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Liquid  crystalline  copolymers  are  of  great  current  interest  and  have 
already  been  demonstrated  to  be  important  reinforcing  fibers  for  both 
elastomers  and  composites.  This  study  has  principally  dwelt  upon  the 
relationships  between  chemical  structure,  rheology,  morphology,  and  mechanical 
behavior.  In  addition,  thermotropic  polyesters  and  their  blends  with 
conventional  PET  have  also  been  examined  and  show  promise  as  advanced 
materi  's. 

Inverse  gas  chromatography  (IGC)  has  been  used  to  probe  polymer  coatings 
with  a  variety  of  organic  liquids  as  the  mobile  phase.  Depending  upon  the 
relative  retention  times,  important  thermodynamic  behavior  can  be  derived. 

This  has  applications  in  the  swelling  of  polymers  and  elastomers  and  also  in 
the  transport  of  agents  through  solid  polymeric  films.  A  second  important 
technique  that  has  been  studied  and  further  developed  by  this  research  is 
solid  state  NMR.  This  method  has  the  ability  to  identify  and  define  chemical 
structure  and  possibly  molecular  motion  in  elastomers,  glasses,  and  various 
network  structures. 

Polyisobutylene  ion  containing  copolymers  containing  sulfonate  end  groups 
were  investigated.  Trifunctionality  allowed  for  excellent  mechanical 
properties  as  a  combined  result  of  ionic  associations  and  strain  induced 
crystallization.  The  ionic  reinforcing  phase  could  lead  to  new  elastomeric 
materials  with  interesting  transport  properties  that  could  possibly  catalyze 
the  decomposition  of  liquid  agents. 

The  synthesis  efforts  over  the  three-year  ARO  research  contract  were 
extensive  and  focused  on  anionic,  cationic,  ring-opening,  and  group  transfer 
synthetic  methods  for  the  preparation  of  novel  homo-  and  block  copolymer 
elastomers  based  upon  hydrogenated  dienes,  methacrylates,  epoxides,  and 
siloxanes.  The  numerous  publications  based  upon  this  work  are  included  in  the 
appendix  section  A.  Suffice  it  to  say  that  a  number  of  novel  materials  were 
generated,  several  of  which  showed  important  new  physical  properties.  In 
addition  to  the  focus  on  elastomeric  materials,  the  second  area  of  intense 
interest  was  the  development  of  new  and  modified  matrix  materials.  In  this 
latter  area,  effort  was  extended  to  further  understand  the  f undamentals  of 
poly(arylene  ether)s,  including  the  first  demonstration  of  molecular  motion  in 
deuterium  labeled  poly ( ary lene  ether )s  using  deuterium  NMR  measurements.  The 
results  indicated  that  the  arylene  ether  bonds  underwent  180°  ring  flips  even 
at  temperatures,  e.g.  well  below  the  glass  transition  temperature.  Additional 
efforts  were  focused  on  the  modification  of  engineering  polymers  with 
thermally  stable  siloxane  systems.  Emphasis  was  placed  on  further  studies  of 
the  bulk  and  solution  phase  separation  characteristics  of  these  new  materials 
and  it  was  clearly  demonstrated  that  selective  surface  migration  of  the 
hydrophobic  siloxane  chains  could  occur.  This  phenomena  is  no  doubt  important 
in  membrane  technology,  as  well  as  in  biomaterials. 
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